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TITLE OF INVENTION

[0001] Sealing At The Juncture Of Three Members.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to providing sealing at the juncture of

three gasketed members and particularly relates to motor vehicle engines of the

type having banks of cylinders arranged in a V-configuration and having provision

for deactivation of the combustion chamber valves during engine operation.

[0003] Engines with valve deactivation may employ a plurality of solenoid

operated valves to control the flow of hydraulic fluid or engine lubricant to the

valve lifters or lash adjusters in a manner to prevent the engine cam from moving

the combustion chamber valves for individual cylinders thereby disabling charge

flow to the cylinder and preventing combustion in the cylinder.

[0004] Heretofore, for multi-cylinder engines having a V-arrangement of the

cylinder banks it has been found satisfactory to provide the control valves for

valve deactivation on a common manifold which may then be easily attached to

the top of the engine cylinder block in the valley or area between the cylinder

banks in a V-type engine. However, such an arrangement requires interfacial

sealing of the valve manifold assembly with not only the top of the engine block

but also the edges of the adjacent cylinder heads in order to provide proper

communication of the control valves with the oil galleries to the valve lifters or

lash adjusters for each of the engine valves. In such an arrangement problems

have been encountered in sealing at the juncture of the gaskets for the engine

block, valve deactivation manifold and the cylinder head.

[0005] This problem is particularly difficult in view of the abutment of the

gaskets between (i) the valve deactivation manifold and the cylinder block, (ii)

between the deactivation manifold cylinder head and (iii) between the cylinder

head and the cylinder block.

[0006] Accordingly, it has been desired to provide a simplified, low-cost way of

-2-



02-ASD-271 (EM)

sealing at the juncture of three components or members and particularly between

the valve deactivation manifold, cylinder head and cylinder block for an internal

combustion engine.

BRIEF SUMMARY OF THE INVENTION

[0007] The present invention provides a solution to the above-described

problem of providing sealing at the juncture of three members having sealing

gaskets between adjacent members in a manner which is reliable, robust in

service, as for example in an internal combustion engine, and is easy to install

during assembly of the engine.

[0008] The present invention provides resilient elastomeric one-piece seal

member having three portions extending from a common region in discrete

directions with a strain distributor embedded in the common region and which is

formed of material significantly stiffer than the elastomeric material seal.

[0009] In the presently preferred practice the elastomeric seal has a hardness

not greater than 75 on the Shore "A" scale and the strain distributor has a

hardness of at least about 10 greater on the Shore "A" scale. The strain

distributor may be formed of one of elastomeric, metallic and plastic material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is an exploded view of an engine cylinder block, cylinder head

and valve deactivation manifold assembly; and,

[0011] FIG. 2 is an enlarged exploded view of a portion of FIG. 1

.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Referring to FIG. 1 , an engine block 10 has the cylinders 12 arranged

in banks forming a central V or valley with the cylinder banks each having a top

surface respectively 14, 16 over which is seated a head gasket respectively 18,

20 and cylinder head respectively 22, 24. The central region of the cylinder block

-3-



02-ASD-271 (EM)

10 between the banks of cylinders has a horizontal rim denoted by reference

numeral 26 which surrounds the valley of the cylinder block and provides a

sealing surface as will hereinafter be described. A single gasket 28 is disposed

over the rim 26 and is folded upwardly about its margins to seal the edge surface

of each cylinder head denoted respectively 30, 32.

[0013] A valve de-actuator manifold assembly indicated generally at 34

includes a plurality of solenoid operated valves 36 mounted on a manifold block

38 which has the opposite sides thereof extending in the direction of the cylinder

banks configured with a sealing surface 40, 42. The surfaces 40, 42 are sealed

about the top surface of the gasket 28; whereas, the surfaces 26, 30, 32 are

sealed about the undersurface of the gasket 28.

[0014] With reference to FIG. 1 , the sealing surfaces 26, 32, 38, 40 are bi-

directionally cross-hatched for visual emphasis.

[0015] Referring to FIG. 2, cylinder head gasket 20 is formed with a projection

44 extending from a corner thereof which projection has, in the presently

preferred practice, a notch or recess 46 formed therein at the end thereof.

Projection 44 extends from the head gasket in a direction inwardly toward the

valley of the engine block 10. It will be understood however that the head gasket

may be configured with extra material such that a projection is not required;

however, preferably the recess 46 is formed and the edge of the gasket in the

region underlying the edge of the cylinder head.

[0016] The sealing technique of the present invention utilizes a three-prong

seal having three discrete outwardly extending portions from a central common

region as indicated generally at 50. Seal 50 has a first and second sealing

portion 52, 54 extending outwardly therefrom in discrete directions with the

portion 52 disposed to seal between the undersurface of manifold 38 and the rim

26 of the engine block; and, the portion 54 is disposed for sealing between

surface 40 of the manifold and the side 30 of the cylinder head 22 (not shown in

FIG. 2). The seal 50 has a third portion extending in a discrete direction away

from portions 52, 54 and preferably having a flat or rectangular configuration with
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the longer dimension thereof disposed at right angles to the plane form by the

portions 52, 54. The third portion 56 has a tab 58 formed thereon which is

configured to interfit or interdigitate the recess 46 in the head gasket 44 and has

a thickness slightly greater than the thickness of the head gasket 44 such that

when the portion 56 is compressed between the cylinder head (not shown in FIG.

2) and the top of the cylinder surface 14 the portion 56 is compressed and

deforms to seal in the recess 46 in addition to sealing between the engine block

and the cylinder head.

[0017] The sealing insert 50 has a strain distributor disposed in the common

or central region thereof between the portions 52, 54, 56; and, the strain

distributor 60 is formed of material significantly harder or stiffer than the material

of the insert 50.

[0018] In the presently preferred practice of the invention, the strain distributor

60 is formed of material having a durometer of about 10 greater on the Shore "A"

scale than the material of the seal 50. In the presently preferred practice of the

invention, the strain distributor is formed of one of elastomeric, metallic and

plastic material. In the present practice the sealing member 50 is preferably

formed of elastomeric material having a durometer not greater than about 75 on

the Shore "A" scale; and, preferably the strain distributor 56 is embedded therein

by insert molding. The portions 52, 54, 56 formed integrally as a one-piece

member by molding. It will be understood that other materials and other

hardnesses may be employed if desired.

[0019] The present invention thus provides a unique and novel technique for

insuring the sealing between the juncture of three members; and, has particular

application for sealing such a junction between a valve deactivating manifold,

engine block and cylinder head for a multi-cylinder internal combustion engine

having a V-configu ration and capable of operating with selected ones of the

engine combustion chamber valves disabled.

[0020] Although the invention has hereinabove been described with respect to

the illustrated embodiments, it will be understood that the invention is capable of
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modification and variation and is limited only by the following claims.


